Smoking represents the most important cause of avoidable morbidity and mortality in the economically developed world. The UK has recently introduced a range of initiatives aiming to reduce smoking prevalence and smoking-related health inequalities.
INTRODUCTION
In 1972, almost half of the UK adult population was found to smoke. Over the next two decades, this reduced dramatically to less than one-third. However, in the 1990s the decline in the rate of smoking slowed. 1 The White Paper on tobacco, Smoking Kills, 2 and the command paper, The NHS Plan: a plan for investment, a plan for reform, 3 published in 1998 and 2000 respectively, highlighted that smoking was the principal avoidable cause of premature death in the UK, and drew attention to the fact that the most vulnerable in society were most likely to suffer from the adverse effects of smoking.
The government's multifaceted plans (introduced in 1999) to reduce smoking included a £50 million (€60 million) publicity campaign to shift attitudes and change behaviour; a substantial increase in tax to reduce the affordability of smoking; a £35 million (€42 million) investment in customs to reduce tobacco smuggling; and a £60 million (€72 million) smoking cessation service provided by the NHS. This latter initiative included the introduction of prescribing of nicotine replacement therapy and other smoking cessation treatments, and an increase in specialist cessation services for the most heavily dependent smokers. A European-wide banning of smoking advertising was endorsed, and the Tobacco Advertising and Promotion Act 2002 passed to create a timetable for the ban on tobacco advertising and sponsorship, such that by 31 July 2005 most tobacco advertising and sponsorship would cease.
In April 2004, a quality-based General Medical Services (GMS) contract was introduced into UK primary care. 4 This new contract reduced the proportion of income GPs derived from per capita payments and increased the proportion derived from the recording of patient information (usually onto electronic patient records) and implementation of good quality of care. An average practice could be paid £1371 (€1577) if smoking status was recorded in at least 75% of registered patients aged 15-75 years. Further income (a mean of £8724; €10 033 per practice) could be generated if smoking status was recorded in patients with chronic diseases (such as diabetes or coronary heart disease), and smoking cessation support was provided to patients who smoked (assuming a payment of £124.60; €143.30 per quality outcome framework point). The introduction of these figures meant that by 2006, the UK was considered to be the second most effective country in the European Union (behind the Republic of Ireland) for implementing tobacco control policies. 5 The current government has repeatedly acknowledged the wide gap between health needs and service delivery, and highlighted that the reduction in the socioeconomic gradient in smoking is probably the single most effective thing government can do to reduce inequalities in health. This has led to the targeting of resources towards the reduction of these socioeconomic health inequalities. 6 Thus, commissioners and providers of health care are, for example, now assessed in relation to the extent to which they are successful in reducing smoking inequalities. 7 Large electronic national healthcare datasets, with their key strengths of large numbers and representative data, can offer an important method for monitoring trends in smoking and also provide important insights into the impact of the new GMS contract. With individual patient-level data available, inequalities between different groups of patients can also be determined. Building on previous work with the Information Centre for Health and Social Care, [8] [9] [10] [11] [12] this study sought to confirm the recent acceleration in smoking reduction found using survey data, 1 and also describe the recording of smoking status, provision of smoking advice, and referral to specialist stop-smoking services in patients registered in primary care in the UK. It also aimed to investigate whether these trends differed between sex, age, and deprivation groups.
METHOD
Version 10 of the QRESEARCH database was used for this analysis. This database contains representative anonymised aggregated health data derived from 525 general practices. Although these practices are self-selected, they are broadly representative of primary care practices in the UK. 13 Data were extracted for the period 1 April 2001 (2 708 917 patients) to 1 April 2007 (2 708 867 patients). The same practices were used throughout the study period. These data were used in the published report: A Summary of Public Health Indicators using Electronic Data from Primary Care, 9 and are freely available in aggregate form from the QRESEARCH website. 14 The methods used to collect primary care data for the QRESEARCH database have been previously described. 8 In the UK the majority of individuals resident (including children) are registered with primary care, which is free at the point of contact. Patients were included if they were registered on 1 April each year and were registered for the preceding 12 months and aged 16 years or over. Smokers were defined as the proportion of patients with smoking status code (Read Code: 137 and below) in the last 5 years recorded as a current smoker (in the year of study). To estimate the actual number of people who smoked in the UK, the data were scaled up, using the UK 2001 Census and midyear population estimates. 15 For patients who had been recorded as smokers in the previous 12 months researchers determined the in-house smoking cessation advice provided (Read Codes: 6791, 67A3, 8B2B, 8CAL, 8HTK, 13p., 9OO., 9N4M, 9N2k, 8H7i, 67H1, 8B3Y, 8B3f) and referral to a stop-smoking specialist (Read Codes: 8H7i and
How this fits in
The UK has recently introduced initiatives aiming to reduce smoking prevalence and smoking-related health inequalities. A significant and important increase in the recording of smoking status and issuing of smoking cessation advice by general practice in the UK occurred between April 2001 and April 2007. There was also a reduction in the proportion of people found to smoke. However, comparatively high rates of smoking remain among younger adults and those who are the most socioeconomically deprived. There is a continued need to focus greater resources and efforts on targeting the prevention of smoking uptake in children and adolescents and providing more resources for smoking cessation services aimed at younger and socioeconomically-deprived adults.
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British Journal of General Practice, March 2010 e123 8HTK). Socioeconomic deprivation was defined on the basis of the Townsend score associated with the output area of the patient's postcode. The Townsend score is a composite score based on unemployment, overcrowding, lack of car ownership, and non-owner occupancy. Higher scores indicate greater levels of socioeconomic deprivation. The cut-offs for the quintiles are based on the national distribution of Townsend scores derived from the UK 2001 Census.
Statistical methods
The χ 2 test was used to compare categorical variables in different groups of patients. The Mantel-Haenszel χ 2 test was used to investigate trends over time, this analysis being undertaken using Epi Info2000 (Centers for Disease Control and Prevention, Atlanta, US). Where appropriate, 95% confidence intervals (95% CIs) are reported.
RESULTS
Smoking status recording
In 2001/2002, women and people living in more deprived socioeconomic areas were most likely to have smoking status recorded (P<0.001; online Table  1 ). In 2006/2007, sex differences persisted, but no socioeconomic differences were apparent (Table 1) . From 2001/2002 to 2006/2007, there was a highly significant increase in the recording of smoking status in all patients (P<0.001; Figure 1 ), but most particularly in the oldest group of patients ( 
Smoking rates
In both 2001/2002 and 2006/2007, the higher rates of smoking were found among males, younger patients, and those in the most deprived areas who had more than twice the rate of smoking than the most affluent patients (P<0.001; Table 2 ). In 2006/2007, the highest prevalence of smoking was found among men aged 35-44 years who were in the most deprived group (44.6%; 95% CI = 44.1 to 45.1; n = 16 720 of 37 495). There was a decrease over the study period in the proportion of people recorded as smokers (P<0.001; Figure 1 ). This was most apparent in the youngest patients and those who lived in the most deprived areas ( Table 2) . Based on the rates of smoking among patients registered to QRESEARCH practices, the estimated number of adult smokers in the UK in 2006/2007 was 13 676 782 (95% CI = 13 640 197 to 13 707 270).
Smoking cessation advice and referral to stop-smoking specialists
In 2001/2002, male, older, and patients in deprived areas (who had been recorded as smokers in the last 12 months) received the most smoking cessation advice (P<0.001; Table 3 ). However, although age differences persisted in 2006/2007, more women than men, and similar proportions from the most affluent and most deprived groups, were provided with smoking cessation advice ( Table 3 ). In 2001/2002, patients in deprived areas were more likely to be referred to a specialist stopsmoking service (P<0.001; e125 (Table 4 ). Between 2001/2002 and 2006/2007 there was a substantial increase in the proportion of newly recorded smokers offered smoking cessation advice (P<0.001; Figure 2 ), particularly among the oldest patients (Table 3) . Large increases in the number of patients referred to a specialist stop-smoking service were also found (P<0.001; Figure 2 ), most particularly among older patients and those in the most deprived areas (Table 4 ).
DISCUSSION
Summary of main findings
This study, using routinely collected electronic data from one of the world's largest national datasets, found a significant decline in the rate of smoking from 2001 to 2007. Over the study period, increases occurred in the provision of smoking cessation advice to smokers and referral to specialist services. However, high rates of smoking continued among younger adults and those in the most 
Strengths and limitations of the study
The main strengths of this study include the interrogation of an extremely large nationally representative dataset and the use of data from primary care practices, where the majority of services are free at the point of care and the majority of people in the UK are registered. Also, all contributing practices are accustomed to electronically recording routine data and use the same computing system. There are a number of limitations related to the use of routinely collected data from primary care, including improvements in recording over the study time period and a lack of any direct validation of smoking status in the QRESEARCH database. It is possible that decreases in the proportion of people found to smoke could be overestimated, due to a larger number of non-smokers being recorded over time. Similarly, it is possible that increases in the provision of smoking cessation advice and referral could be underestimated, if in the past only new smokers who were referred or given advice were recorded by general practice as opposed to any newly recorded smokers. It is also possible that the number of non-smokers has been underestimated. This may be as a result of the increasing numbers of smokers being referred to smoking cessation programmes, with some of these patients giving up in the short term, being recorded as non-smokers and then reverting back to smoking without being recorded as such. It is likely though that smoking status (where recorded) is accurate, 16 and routine visits to practices by quality assurance and appraisal teams help to ensure the accuracy of practice-held electronic data that are relevant to the Quality and Outcomes Framework. 17 Univariate analyses were carried out, and therefore it is possible that although trends over time are likely to be real, differences between groups of patients could be explained by demographic or comorbidity variations across the study period. The observational nature of this study also means that it is not possible to attribute directly the changes observed here to the introduction of government anti-smoking initiatives.
Comparison with existing literature
Large increases in the collection of clinical indicator data (such as smoking status) by GPs after the introduction of the new GMS contract have also been found in populations with cardiovascular disease. [18] [19] [20] Although the proportion of adult smokers in the QRESEARCH dataset in 2001/2002 (28%) and 2006/2007 (22%) was slightly higher than that found in the General Household Survey (2002: 27%; 2007: 21%), 1 and slightly higher than the Health Survey for England in 2002 (26%), by 2007 the proportion of adult smokers in the QRESEARCH population was the same as in the Health Survey for England (22%). 21 It is also reassuring to note that the reported decrease in the rate of smoking (6%) was similar to that reported in the General Household Survey. 1 The mean rate of smoking in 2002 was also considerably lower than the mean rate of smoking reported in Europe (33%), 22 but more than found in a national survey in the US (21%; 2005). 23 The rate of smoking among the most affluent patients (14%) in 2007 was lower than that found in non-manual groups in the English General Household Survey (16%), and was considerably higher for the most deprived groups (34%) when compared with manual workers (28%). 1
Implications for future research and clinical practice
The decline in the rate of smoking suggests that the UK has now achieved the overall threshold of 24% set out for smoking in the 2004 Public Service Agreement, 24 and is near to achieving the 2010 Public Service Agreement target of 21%. 25 With the introduction of new laws in the UK to prohibit smoking in enclosed public places and workplaces, 26 the rise in the minimum age of smoking to 18 years, and the introduction of pictorial images on cigarette packaging, it is hoped that rates of smoking will continue to fall. However, substantial socioeconomic and age group differences in smoking rates have continued, suggesting a need to reinvigorate and introduce new measures aimed at reducing smoking rates among patients in more socioeconomically deprived areas and younger people in the UK population. 27 Such measures include the need for further targeting of resources to help increase the proportion of deprived and younger patients receiving smoking cessation advice, the continued limiting of cigarette advertisement and sponsorship, and the banning of point of sale displays and cigarette vending machines (which is known to have the highest influence on young smokers). 28 The substantial improvements in the recording of smoking status in the UK population by general practice have coincided with the introduction of financial incentives as part of the new GMS contract in 2004. 4 The continued collection of such data will help ensure that progress of any trends can be monitored and also provide a detailed picture of lifestyle risks in the UK.
A improvement, comparatively high rates of smoking remain among younger adults and those who are the most socioeconomically deprived. Furthermore, there is the need to focus greater resources and efforts on targeting the prevention of smoking uptake in children and adolescents, and providing more resources for smoking cessation services among younger adults and in deprived areas.
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